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It has been 20 years since THOMSON COMPOSANTS MICROONDES (TCM) manufactured its first GaAs FET (Field Effect Transistor). 
Throughout this period, TCM has increased its know-how and expertise in compound IIl-V technologies and devices. 


Today, this broad-based experience allows TCM to offer several different leading-edge technologies and a wide range of products 
and services, including FETs, microwave diodes, MMICs (Monolithic Microwave Integrated Circuits), amplifiers, sources, hybrid modules, 
monolithic and hybrid foundries. 


THOMSON COMPOSANTS MICROONDES, strengthened by commercial and technological agreements with leading American GaAs 
companies — Anadigics Inc (Warren, NJ) and Vitesse Semiconductor Corp. (Camarillo, CA) — is now the leading European supplier 
of GaAs devices, offering digital, analog, mixed and microwave products and services for military, telecommunications, computer, 
industrial and consumer applications. 


W TECHNOLOGIES 


Semiconductor and hybrid technologies handled by TCM are: 


GaAs Diode Pin, Impatt, Schottky, Varactor, Pulsed gunn diodes 
InP Diode CW gunn diode 
Si Diode CW & pulsed impatt diodes 


GaAs depletion 0.2 um Discrete ultra low noise 
MESFET up to 40 GHz 


GaAs HEMT 0.2 um Discrete ultra low noise HEMT up to 40 GHz 
GaAs depletion MESFET 0.5 pm Discrete power MESFET up to 20 GHz 


LNO5 GaAs depletion MESFET 0.5 pm MMICs low-noise, low & medium level 
up to 20 GHz 


HP07 GaAs depletion MESFET 0.7 pm Power MMICs up to 10 GHz 
VLNO2 GaAs HEMT 0.2 um Low-noise, low-level amplifiers up to 40 GHz 
HP05 GaAs depletion MESFET 0.5 pm Power MMICs up to 20 GHz 


SAGA08 GaAs enhancement/depletion Digital ICs 100 MHz to 3 GHz 
MESFET 0.8 ym up to 50 000 gates 


SAGA06 GaAs enhancement/depletion High density digital ICs up to 350.000 gates 
MESFET 0.6 um 


MHMIC Thin film microwave hybrids Microwave subsystems, oscillators 


(1) Transfer from vitesse semiconductor, production 1992 
(2) Transfer from vitesse semiconductor, production 1994 


MESFET: MEtal Schottky Field Effect Transistor 

GaAs: Gallium Arsenide 

InP: Indium Phosphide 

HEMT: High Electron Mobility Transistor 

MHMIC: Miniaturized Hybrid Microwave Integrated Circuit 


TCM PLANTS AND OFFICES 


TCM company headquarters are in Orsay, near Paris. Located on this site are the sales and marketing departments, R&D labs and 
a 3” GaAs wafer fabrication facility dedicated to microwave production (FETs, diodes, MMICs) and technological R&D. 


The production plant in Grenoble (southern France) houses the new 4” GaAs wafer fabrication facility built to satisfy the growing 
need for more digital and mixed digital-analog ICs. It is totally dedicated to production. 


The plant in Massy, also near Paris, groups R&D labs and production clean rooms, and is dedicated to microwave hybrid modules 
~ and subsystems. 
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|| MHMIC FOUNDRY 


WW Miniaturized Hybrid Microwave Integrated Circuits 


THOMSON COMPOSANTS MICROONDES offers a fully qualified process for thin film hybrid microwave circuits featuring 
custom integration of passive elements characterized up to 40GHz. The Miniaturized Hybrid Microwave Integrated Circuit 
(MHMIC) technology complements the MMIC chip, as well as other active discrete components (FET,etc.) ensuring compatibility 
for interconnection, low loss associated circuits and size reduction. 


_ minimum conductive track 


minimum conductive track wi - MICROWAVE FUNCTION 


TANDARD CONNECTIONS 


microstrip line 
» plated through-hol 
jouble-sided etchi 


PROPAGATION ———______ ue a 2 


INTEGRATION 


0-micron etching process 
| minimum conductive trac 
_LUMPED ELEMENTS — 


interdigitated capa 
overlay capacitor © 


A FOUNDRY SERVICE IS ASSOCIATED WITH THE MHMIC TECHNOLOGY 
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MHMIC FOUNDRY 


INTEGRATED PASSIVE COMPONENTS 


* conductive tracks - 10-micron etching 
¢ plated through-holes (dia. 300 microns) 
¢ air bridges 

¢RLC array 


NiCr resistance: 20 2/U, 60 2/0 
Spiral inductor: 1 to 5 nH 
Interdigitated capacitor: 0 to 0.5 pF 
Overlay capacitor: 0.5 to 15 pF 


® 
Other complementary services are offered: chip packaging, assembly (standard or (4XT—PAK)) 
- special environmental tests. 


TECHNOLOGY - STANDARD DATA 


Passive substrate (alumina) 
Thin film technology 
Adhesive layers: NiCr, Cr 
Resistive layer: NiCr 
Conductive layers: Au, Cu 
Barrier layers: Ni, Ti, Pd 
Dielectric layers: Si, Ny 
Deposition processes: 

e cathode sputtering 

e PECVD (Plasma Enhanced Chemical Vapor Deposition) 
¢ galvanoplasty. 


THIN FILM HYBRID TECHNOLOGICAL PROCESSES (MHMIC) 


Thin film circuits are made using the following techniques: 
- selective wet etching of resistive and conductive layers 

- dry etching (reactive ion milling) 

- plasma deposit and etching 

- electrolytic deposit 

- simple or double face photolithography 

- trimming of resistors by laser 

- cutting with saw or laser 


STANDARD MHMIC PROCESSES OF TCM 


- Simple Level (SL) 


- Integrated Resistors (IR) 
- High Definition (HD) 
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MHMIC FOUNDRY 


“Simple Level” and “Integrated Resistors” make use of wet 
etching techniques. These are the most economical. 


) 


Other processes call on ion etching techniques and obtain high 
density circuits with excellent definition (+ 1.5 um). 


These techniques, already in use for a decade and featuring 
ongoing improvement enable the fabrication of circuits with 
excellent reproducibility, and also permit a certain amount of 
element integration on demand: 


- from the simplest one, including conductors, spiral inductors 
and occasionally metalized holes, 


- to the most complete, including R, L, C elements as a whole 
(resistors, spiral inductors, interdigited and overlay capacitors) 
and connections (metalized holes, air bridges). In this case, only 
active elements (FET, MMIC, etc.) have been transferred onto 
the circuit. 

This advanced integration offers the following advantages: 


- reduced circuit size and weight thanks to a more compact 
design, 


- higher connection reliability, 


-better control of connection length and thus better 
reproducibility, 


- lower costs thanks to collective technology, diminution of the 
number of cabling and adjusting operations (the only added 
components are the active elements). 


TECHNOLOGICAL STEPS 


Technological operations are described on the sequence diagram 
of figure 1, in the case of the more advanced integration. 


The 2” x 2” polished alumina wafer is drilled by a laser then 
metalized on the back and front sides. 


Conductor tracks are etched by ion etching on this substrate. 
Resistors are made in the next stage. 


If overlay capacitors are to be integrated, the collective process 
is continued by the deposit of a dielectric layer of silicon nitride. 


The last operation is making air bridges, in a collective way, with 


resin coating, metalization, electrolytic deposition and wet 
etching. 
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CrNiCuAu 
CrNiCuAu 


Circuit side metalization 
Back metalization 
Simple face etching 
Double face etching 


Level of integration 
(on demand) 
Conductors 

Metalized via holes 
Spiral inductors 
Resistors 

Air bridges 
Interdigited Capacitors 
Overlay Capacitors 


Minimum line width 
Minimum spacing width 


Accuracy 


All dimensions are in micrometers (mils). 


The description of this process has been simplified, all the 
cleaning, masking and “lift off” operations being omitted. The 
complete process needs 5 levels of masks. 


At the end of the process, wafers will be subjected to thermal 
stabilization before trimming of resistors by laser and dicing. After 
a last cleaning, circuits will be tested and delivered to the desi- 
gner or the manufacturing section. They could also be delivered 
packaged or brazed on a “chip carrier”. 


1 - Laser Drilling 


Fig. 1 


4 - Conductor Etching 


5 - Resistor Etching 


- STANDARD 
MICROWAVE 
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OSCILLATORS | 


| STANDARD MICROWAVE OSCILLATORS 
DIELECTRIC RESONATOR OSCILLATORS (DROs) 


w Fixed frequency dielectric resonator oscillators, COMMERCIAL PRODUCTS 


GR1120-01 
GR1120-02 
GR1120-03 
GR2120-01 
GR3110-01 
GR4110-01 
GR5110-01 


4-5 GHz 
5-6.5 GHz 
6.5-8 GHz 
8-12 GHz 

12-16 GHz 
16-20 GHz 
20-24 GHz 


-95 dBc/Hz 


-95 dBc/Hz 
-95 dBc/Hz 
-90 dBc/Hz 
-85 dBc/Hz 
-80 dBc/Hz 
-75 dBc/Hz 


0 to + 60°C 
0 to + 60 °C 
0 to + 60°C 
0 to + 60°C 
0 to + 60 °C 
0 to + 60°C 
0 to + 60°C 


FREQUENCY RANGE | OUTPUT POWER | SSB PHASE NOISE AT OPERATING FREQUENCY 
og 10 kHz OFF CARRIER | TEMPERATURE RANGE | 


STABILITY TYP. 


3 ppm/°C 
3 ppm/°C 


3 ppm/°C 
3 ppm/°C 
3 ppm/°C 
3 ppm/°C 
3 ppm/°C 


w Fixed frequency dielectric resonator oscillators, MILITARY PRODUCTS 


FREQUENCY RANGE | OUTPUT POWER | SSB PHASE NOISE AT OPERATING FREQUENCY 
_ 10 kHz OFF CARRIER | TEMPERATURE RANGE | STABILITY TYP. © 


GR1320-01 
GR1320-02 
GR1320-03 
GR2320-01 
GR3310-01 
GR4310-01 
GR5310-01 


4-5 GHz 
5-6.5 GHz 
6.5-8 GHz 
8-12 GHz 

12-16 GHz 
16-20 GHz 
20-24 GHz 


-95 dBc/Hz 


-95 dBc/Hz 
-95 dBc/Hz 
-90 dBc/Hz 
-85 dBc/Hz 
-80 dBc/Hz 
-75 dBc/Hz 


-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 


4 ppm/°C 
4 ppm/°C 
4 ppm/°C 
4 ppm/°C 
4 ppm/°C 
4 ppm/°C 
4 ppm/°C 


w@ Mechanically tuned dielectric resonator oscillators, COMMERCIAL PRODUCTS 


FREQUENCY RANGE | OUTPUT POWER | SSB PHASE NOISE AT OPERATING FREQUENCY | — CASE 
2 10 kHz OFF CARRIER | TEMPERATURE RANGE | STABILITY TYP. | 


GR1121-01 
GR1121-02 
GR1121-03 
GR2121-01 
GR3111-01 
GR4111-01 
GR5111-01 


GR1321-02 
GR1321-03 
GR2321-01 
GR3311-01 
GR4311-01 
GR5311-01 
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45 GHz 
5-6.5 GHz 
6.5-8 GHz 
8-12 GHz 

12-16 GHz 
16-20 GHz 
20-24 GHz 


45 GHz 
5-6.5 GHz 
6.5-8 GHz 
8-12 GHz 

12-16 GHz 
16-20 GHz 
20-24 GHz 


-90 dBc/Hz 


-90 dBc/Hz 
-90 dBc/Hz 
-85 dBc/Hz 
-80 dBc/Hz 
-75 dBc/Hz 
-70 dBc/Hz 


-90 dBc/Hz 


-90 dBc/Hz 
-90 dBc/Hz 
-85 dBc/Hz 
-80 dBc/Hz 
-75 dBc/Hz 
-70 dBc/Hz 


10 


0 to + 60 °C 
0 to + 60 °C 
0 to + 60°C 
0 to + 60°C 
0 to + 60°C 
0 to + 60°C 
0 to + 60 °C 


FREQUENCY RANGE | OUTPUT POWER | SSB PHASE NOISE AT OPERATING 
_ 10 kHz OFF CARRIER | TEMPERATURE RANGE | 


GR1321-01 


-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 


FREQUENCY 
STABILITY TYP 


4 ppm/°C 
4 ppm/°C 
4 ppm/°C 
4 ppm/°C 
4 ppm/°C 
4 ppm/°C 
4 ppm/°C 


STANDARD MICROWAVE OSCILLATORS 
Ml) DIELECTRIC RESONATOR OSCILLATORS (DROs) 


w Electronically tuned dielectric resonator oscillators, COMMERCIAL PRODUCTS 


MODEL FREQUENCY RANGE | OUTPUT POWER | SSB PHASE NOISE AT OPERATING FREQUENCY 
 . 10 kHz OFF CARRIER | TEMPERATURE RANGE | STABILITY TYP. | 


GR1122-01 
GR1122-02 


GR1122-03 
GR2122-01 
GR3112-01 
GR4112-01 
GR5112-01 


w Electronically tuned dielectric resonator oscillators, MILITARY PRODUCTS 


FREQUENCY RANGE | OUTPUT POWER | SSB PHASE NOISE AT OPERATING FREQUENCY 
1 10 kHz OFF CARRIER | TEMPERATURE RANGE STABILITY TYP. | 


GR1322-01 


GR1322-02 


GR1322-03 
GR2322-01 
GR3312-01 
GR4312-01 
GR5312-01 
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45 GHz 
5-6.5 GHz 
6.5-8 GHz 
8-12 GHz 

12-16 GHz 


16-20 GHz 


20-24 GHz 


45 GHz 
5-6.5 GHz 
6.5-8 GHz 
8-12 GHz 

12-16 GHz 
16-20 GHz 
20-24 GHz 


-85 dBc/Hz 
-85 dBc/Hz 
-85 dBc/Hz 
-80 dBc/Hz 
-75 dBc/Hz 
-70 dBc/Hz 
-65 dBc/Hz 


-85 dBc/Hz 
-85 dBc/Hz 
-85 dBc/Hz 
-80 dBc/Hz 
-75 dBc/Hz 
-70 dBc/Hz 
-65 dBc/Hz 


11 


0 to + 60 °C 
0 to + 60 °C 
0 to + 60°C 
0 to + 60°C 
0 to + 60 °C 
0 to + 60°C 
0 to + 60 °C 


-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 


4 ppm/°C 
4 ppm/°C 
4 ppm/°C 
4 ppm/°C 
4 ppm/°C 
4 ppm/°C 
4 ppm/°C 


STANDARD MICROWAVE OSCILLATORS 
NN VOLTAGE CONTROLLED OSCILLATORS (VCOs) 


gw Narrow band VCOs WITHOUT HEATER 


GV2311-01 
GV3311-01 
GV4311-01 
GV4311-02 


GV2315-01 
GV3315-01 
GV4315-01 
GV4315-02 


GV1411-01 
GV2411-01 
GV3411-01 


GV1415-01 
GV2415-01 
GV3415-01 


GW2311-01 
GW3311-01 
GW4311-01 


6.5-8.5 GHz 

8.5-11.5 GHz 
11.4-15 GHz 
14.9-18 GHz 


65-85 5 GH 
8.5-11.5 GHz 
11.4-15 GHz 
14.9-18 GHz 


3-4 GHz 
6.8-7.8 GHz 
8.5-10.5 GHz 


3-4 GHz 
6.8-7.8 GHz 
8.5-10.5 GHz 


4-8 GHz 
8-12 GHz 
12-18 GHz 


SSB PHASE NOISE AT — 


100 kHz OFF CARRIER 


-75 dBc/Hz 
-70 dBc/Hz 
-60 dBc/Hz 
-50 dBc/Hz 


SSB PHASE NOISEAT | 
: - 100 kHz OFF CARRIER a 


-75 dBc/Hz 
-70 dBc/Hz 
-60 dBc/Hz 
-50 dBc/Hz 


SSB PHASE NOISE AT 


100 kHz OFF CARRIER | 1 


-100 dBc/Hz 
- 96 dBc/Hz 
- 90 dBc/Hz 


SSB PHASE NOISE AT 


| 100 kHz OFF CARRIER 


~ 400 dBelHz 
- 96 dBc/Hz 
90 dBclHz 


SSB PHASE NOISE AT — 


100 Ae OFF CARRIER 


-75 dBc/Hz 
-65 dBc/Hz 
-60 dBc/Hz 


m Wide band VCOs WITH HEATER 


GW2315-01 
GW3315-01 
GW4315-01 


4-8 GHz 
8-12 GHz 
12-18 GHz 


“100 kHz OFF CARRIER 


-75 dBc/Hz 
-65 dBc/Hz 
-60 dBc/Hz 
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-45 to + 85 °C 


-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 


OPERATING 


-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 


-45 to + 85 °C 


-45 to + 85 °C 
-45 to + 85 °C 


-45 to + 85 °C 


-45 to + 85 °C 
-45 to + 85 °C 


-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 


OPERATING 


-45 to + 85 °C 
-45 to + 85 °C 
-45 to + 85 °C 


130 MHz 
150 MHz 
200 MHz 
300 MHz 


50 MHz 
75 MHz 
100 MHz 
100 MHz 


150 MHz 
150 MHz 
300 MHz 


50 MHz 
50 MHz 
150 MHz 


130 MHz 
250 MHz 
400 MHz 


60 MHz 
100 MHz 
150 MHz 


STANDARD MICROWAVE OSCILLATORS 
MS YIG TUNED OSCILLATORS (YTOs) 


a YTOs WITHOUT DRIVER 


EQUENCY RANGE | OUTPU SSB F OF 3 
 - | kHz OFF CARRIER [I GE 
GY1311-01 
GY1311.09 6-18 GHz 11/21 dBm 80 dBc/Hz 45 to + 85 °C 
GY2311-01 F DYW1 


YES 
GY2312-01 , DYW1 


O ¥TOs WITH DRIVER 


“FREQUENCY RANGE ‘SSB PHASE NOISE AT OPERATING 
100 kHz OFF CARRIER MPERATURE RANGE 


GY2315-01 6-18 GHz 10 dBm -80 dBc/Hz -45 to + 85 °C DYW3 
GY4315-02 6-18 GHz 10 dBm -85 dBc/Hz -45 to + 85 °C DYW3 
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STANDARD MICROWAVE OSCILLATORS 
NN PACKAGE OUTLINES 


DRW1 AND DRW2 


48 
48 
34 
43 
43 
alk 
34 
26 
15 

5 


mAmwgVgeaea SALTO umm 9 OS > 
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il STANDARD MICROWAVE OSCILLATORS 
MN PACKAGE OUTLINES 


DV1 AND DV2 


BOTTOM-VIEW 


4HOLES 02.4 . 


| 
EHO 


GENERAL TOLERANCES + 0,5 


DV1H AND DV2H 


4HOLES 924 - 


iB} 20.4) 
<1 


GENERAL TOLERANCES + 0,5 
Dimensions in millimeter 
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STANDARD MICROWAVE OSCILLATORS 
PACKAGE OUTLINES 


_3_ dia. hole (x4) 
0.11 


along a 35.9 dia 
1.4 


usable depth 


$10.3) 
0.11 


2.5 dia. hole (x4) 
0.1 
0.11 
along a 28.7 dia 
1.13 


2.5 usable depth 
A 


0 


= 
0.15 


hermetically sealed KMR/SMA 


: hermetically sealed KMR/SMA 
female coaxial plug 


female coaxial plug 


3__dia. hole (x4) usable depth 5.5 
0.216 0.216 0.116 


[PN] FUNCTION] 


? , . illimeter 
Dimensions in: OMS KS 
(inch) 
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CUSTOM 
MICROWAVE 
OSCILLATORS 
AND 
SUBASSEMBLIES 


CUSTOM MICROWAVE OSCILLATORS AND SUBASSEMBLIES 


Besides its “Standard Microwave Oscillators” and MHMIC product lines, 

TCM offers design skills and manufacturing capability to realize custom 
products. TCM takes advantage of its technologies, product lines and 
know-how — MMICs, GaAs foundry, digital foundry, MHMIC thin film 
technology, microwave expertise — to answer to specific customer request 
with integrated solutions: custom oscillators with built-in specific functions and 
features, synthesizers, phase locked systems, multifunction assemblies, short 
distance communication microwave systems... 


Contact TCM representative or Field Sales Engineer for any request. 
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DISCRETE 
SEMICONDUCTORS 
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GaAs and InP DIODES 


Wl) POWER GENERATION DIODES 
GaAs GUNN DIODES (8 to 100 GHz) 


G 
_ X band (8-12 GHz) _ 


AH448 AH449 AH450 
AH452 AH453 


Ku Band (12-18 GHz) pS 


as esis [1185 | teste | 
700 | 100 
2 | 800 160 | 


| 900 
AHas6 | AAS? | |) | 300 
| 500 | | 50 | 
750 | 100 | 


AH373 AH374 AH375 AH376 W2 (3) 
AH378 AH379 AH380 W2 (3) 


| 10 | 
| 0 
re oa 
= 
— 
ae ae 
ae 
ae 
= 7 
a 
= a 
a 
Le 
Ka Band (26-40 GHz) 

2628 a 
Le 
a a 
a 
ae a 
| | 
| 4 
Lgeeeeael 
ee 
| 4 
a 
= a 
— a 
a 
fad 
a 


[oe] 
oS 
Oo 


| 
oOo 
So 


| 26-28 | 37-40 

1.000 
| AHGIT | 1 200 
| AH651 | 


ABT AN6IE 
ABS ABSA 


Millimeter (> 40 GHz 
40-43 43-46 ees 
AH616 | AH617 | AH61@ | AH6i9 | AH620 | W365) 


AH621 AH622 AH623 AH624 W3 (5) 


a 
| 60-65 | 65-70 | 7075 | 75-80 | 8085 | 95:90 | | 
AH680 | AH681 | AH682 | AH683 | AH684 | AH685 

Millimeter as 


AH802 


Z 


InP GUNN DIODES 


Pano | ace [| a 

[aon [ache [SOS 50 [ 

Tatoos [sack [SSCS [70 [| 
AH904 94 GHz 


800 


(1) Other cases on request : F27d, F60, W1. 

(2) Other cases on request: W4, (F27d, F60, W1). 

(3) Other cases on request: W4 (W3, W5). 

(4) Other cases on request: W5, (W4, W2). (5) Other cases on request : W5. 
NOTE: Pulsed devices available on request. 
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GaAs and InP DIODES 


i) POWER GENERATION DIODES 
GaAs IMPATT DIODES (LOW - HIGH - LOW PROFILE) 
mu CW devices 


10-12 130 
10-12 170 


AH730 
AH731 
AH732 10-12 215 


14 W4 
AH740 16 W4 10-12 140 
AH741 16 W4 10-12 190 


(1) Measured at Ip = 100 mA. 
(2) Measured in a radial resonator cavity. 
(3) Mean values. 


AH720 W4 10-12 190 
AH721 W4 10-12 200 
AH722 W4 10-12 245 
14 W4 
14 W4 


w Pulsed devices (operating performance: t = 1 ys; 1/T = 25 %) 


7-10 
7-10 


(1) Measured at Ip = 100 mA. 
(2) Peak values, measured in radial resonator cavity. 
(3) Mean values. 
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GaAs and InP DIODES 


M8 RECEIVING DIODES 
GaAs SCHOTTKY BARRIER MIXER DIODES 


mu Packaged diodes: (2 to 40 GHz) 


TEST CONDITIONS )|DELOACH] V=ov | 
FREQUENCY | NFeca Ga 7 : 
RANGE** / _ — : ; S - ee : 
_ J Te un TYP, _| TYP. MAX TYP 
DH 378 F 51 8-12 1000 | 0.22 | 0.26 10 
DH 379 F 51 12-18 1000 | 0.20} 0.24 : — 40,+125 | —65,+175 
DH 385 F 51 18-40 6.0 800 | 0.17 | 0.20 


* Other case styles upon request. BH 10-MH 208 - ** Higher frequencies. Please, contact our sales separ -—? avaiable in chip. 
(1) Pig= 1 mW — IF = 30 MHz — NFic= 1 GB. 
Chip Hor rm available on request. 


CHARACTERISTICS 
6 = + 25°C 
. CASE* 


EEE 


= Beam lead diode (up to 94 GHz) 
TEST CONDITIONS 


“CHARACTERISTICS [RECOMMENDED 

_ T= +25 FREQUENCY | 

| TYPE | CONFIGURATION GHz 
SINGLE | DOUBLE MAX. MAX. P. 

APX 378 Ce ae a ar aa I TE 


* Including NFjp= 1.5 dB - Balanced mixer. 
This structure is suitable for the integration of diodes in “micro strip” or “fin-line” transmission systems. 
APX 377 Air-Bridge structure : ultra-low parasitic capacitance (0.03 pF) - APX 378 Twice smaller tham APX 376, with the same lead strength. 


TEMPERATURE 
OPERAT. | STORAG 


3] 200 [ao 125]05,4 175 


g Flip chip diode (94 GHz) 
"TEST CONDITIONS ~ PLO=+6d8m  ff=1 MHZ|,=1 male T0WA 


IF = 30 MHz |V = 0V 
IDC = 3mA 


“CHARACTERISTICS [RECOMMENDED] | | to | Ye | Ven | te | Py | TEMPERATURE 
T= +25 FREQUENCY | | a OPERAT. | STORAGE 


TYPE CONFIGURATION 
arc 37 pene 118 ep | 


* Including NFip = 1.5 dB - Balanced mixer, and tested by sampling. 
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GaAs and InP DIODES 


WH RECEIVING DIODES 
GaAs PARAMETRIC VARACTOR DIODES 
uw Packaged diodes 


“PN” JUNCTION 


TEST. 
ONDITIONS 


— 55, + 85 | —65, + 125 


* Other case styles upon request. 
** De Loach measurement method. 
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GaAs and InP DIODES 


Hi CONTROL DIODES 
GaAs ABRUPT AND HYPERABRUPT JUNCTION TUNING VARACTORS* 


AH152 AH153 AH154 AH155 AH156 
AH160 AH161 AH162 AH163 AH164 
AH165 AH166 AH167 AH168 AH169 


1.00 AH202 AH203 AH204 AH205 AH206 AH207 AH208 AH209 AH210 
1.00 AH212 AH213 AH214 AH215 AH216 AH217 AH218 AH219 AH220 
AH222 AH223 AH224 AH225 AH226 AH227 AH228 AH229 AH230 
AH232 AH233 AH234 AH235 AH236 AH237 AH238 AH239 AH240 


w Packaged diodes (abrupt varactors) 


~ LIMITING 
CONDITIONS 


| TEMPERATURE 
| OPERATING | STORAG 


* Other cases or chip form available on request. 
(1) Determined on a sample basis. 
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| | GaAs and InP DIODES 
Mi CONTROL DIODES 


m Packaged diodes (hyperabrupt varactors) 


TEST CONDITION F FOR 


CONDITIONS — 


‘CHARACTERSTICS |Cr_¢20% [Cy Cy at 
oo + + 12% | 


(1) Determined on a sample basis. 
* Other cases on request. 
** Total capacitance ratios will vary with case style. 
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GaAs and InP DIODES 


Ni CONTROL DIODES 
GaAs PIN DIODES 


AH AH AH AH AH 
CASE* M208b | M208b | M208b | M208b 


* Other cases or chip form available on request. 


gw GaAs PIN Flip Chip Diodes (94 GHz) 


TEST CONDITIONS vA | |n=10A | 1=30mA | CW | LIMITING CONDITIONS 
ARACTERISTICS RECOMMENDED! Cr, | “7 —. | TEMPERATURE 
2» + 25°C FREQUENCY | "|__| OPERAT.| STORAGE 


- TYPE | CONFIGURATION GHz mW °C 
MAX. | TYP. 


AFC 500 C 119 94 —65 —65 
+150 +150 
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GaAs and InP DIODES 
Wi PACKAGE OUTLINES 


W4 W5 C12 


Dimensions in millimeter 
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ens oes ee Se 
MN PACKAGE OUTLINES 


BH 10 F 27d F 51 F 54 F54$ 


Cp = 0.11 pF Cp = 0.2 pF Cp = 0.2 pF 


M 208 M 208 f W1 W2 W3 


Cp ~ 0.12 pF Cp ~ 0.12 pF Cp = 0.25 pF Cp ~ 0.15 pF 


Dimensions in millimeter 
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a 
MM DIODE CODIFICATION 


‘DESCRIPTION 


GaAs Parametric Varactors 
GaAs Abrupt tuning Varactors standard 
catalog specification. 
GaAs Hyperabrupt tuning Varactors 


GaAs Gunn Diodes 
(18-26 GHz) 
GaAs Gunn Diodes detailed specification 
(9-18 GHz) for a customized product. 
AH501 to AH539 GaAs PIN Diodes 
AH601 to AH685 GaAs Gunn Diodes 
(26-90 GHz) 
AH720 to AH771 GaAs Impatt Diodes -50 to 98 standard product 
(10-16 GHz) in a different package. 


AH800 to AH802 94 GHz GaAs Gunn Diodes 
AH901 to AH904 94 GHz InP Gunn Diodes standard product 


: delivered in chip. 
DH378 to DH385 GaAs Schottky Diodes 


APX378 GaAs Beam-lead -00 standard product. 
Schottky Diodes 
single 


-. GaAs Flip-Chip -01 to 49 
Schottky Diodes customized product. 
single 


CODIFICATION — SE PACKAGE 790 © 2g 
M208D 83 
M208E 84 
M208F 85 
W1 90 
W2 91 
W3 92 
W4 93 
W5 95 
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FIELD EFFECT TRANSISTORS 
mu LOW NOISE GaAs FETs AND HEMTs 


EC1840** 
EC2623* 
TC2623" 
EC2827* 


* HEMT in development - ** MESFET Typical MAG: 10 dB at 40 GHz 


Wl) POWER GaAs FETs 


ABSOLUTE 
MAX — 
RATING 


EC4711 
TC4711 
TC4731 
EC4790 
EC5724 
TC5735 


ABSOLUTE a FREQUENCY 
MAX (ma) | RANGE | (a8) 
RATINGS | (GHz) - 


TC9302 
TC9303 
TC9311 
TC9312 10V 120mA 


* Self biased MESFET. 


Wl PACKAGE OUTLINES 


BmH77 
BmH61 ™ . J 


———— 
AW __AIIITITHTHTHTHTHTHTmTTT TFT. —— Jp: 
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GaAs 
INTEGRATED 
CIRCUITS 


DIGITAL ICs 


i GATE ARRAYS 
TGAIl SERIES 


TGAII series is full second source (manufactured by TCM in St-Egréve plant) of Vitesse Semiconductor Corporation FURY series. TGAlIxxK 
is equivalent to VSCxxK. 


¢ High density channelled architecture (up to 100 % utilization) | * SRAM performance 


¢ Three layer aluminium interconnect - Cycle time: 3.5 ns (min.) 

e Proven 0.8 ym GaAs E/D MESFET process - Clock to Q: 1.5 ns (max.) 

e Array performance e ECL or TTL compatible inputs/outputs 
-D flip-flop toggle rates: > 1 GHz e MIL - STD - 883 C, level B screening and qualification available 
- Typical gate delay: 177 ps @ 1.1 mW ¢ Supported on MENTOR, VALID or CADENCE 
- ECL inputs/outputs @ 1 GHz ¢ Behavioral and mixed mode. simulation support for 
- TTL inputs/outputs @ 100 MHz VERILOG XL™ (CADENCE) and for LASAR (Teradyne) 


¢ Logic synthesis supported with Synopsis Design Compiler™ 


(1) RAM array (8 Kbits SRAM; (256 x 4 bit) x 8) - (2) Excluding power supply pins. 


FX® SERIES 

¢ Ultra high density channelless architecture ¢ ECL or TTL compatible inputs/outputs 

¢ Four layer aluminium interconnect ¢ Embedded SRAM (RAM Compiler tool) 

¢ Proven 0.6 um H-GaAs E/D MESFET process ¢ Supported on MENTOR, VALID or CADENCE 

e Array performance: ¢Behavioral and mixed mode simulation support for 
- D Flip-flop toggle rates: > 1.6 GHz VERILOG XL™ (CADENCE) and for LASAR (Teradyne) 


- Typical gate delay: 115 ps @ 0.15 mW ¢ Logic synthesis supported with Synopsis Design Compiler™ 


#OFVOCELLS | TOTAL | PACKAGE 
a | SIGNAL” PTIONS 


VGFX20K 20K 52 LDCC 
132 LDCC 
132 PGA 


VGFX100K 211 pin PGA 

265 pin LDCC 
VGFX200K 344 pin LDCC 
VGFX350K 
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VGFX40K 184 PGA 


DIGITAL ICs | 


M3 STANDARD CELLS 
eg TCB50K LIBRARY 


TCB50K is full second source (manufactured by TCM in St-Egréve plant) of Vitesse Semiconductor Corporation VCB50K. 
TCB50K is equivalent to VSC50K. 


¢ VLSI complexity: > 50.000 gates ¢ Supported on MENTOR and VALID 
¢ Superior performance: 300MHz to 3GHz ¢ VERILOG XL™ behavior modeling and simulation 
¢ ECL or TTL compatible inputs/outputs ¢ Synopsis logic synthesis tools supported 


¢ COMPASS design tools supported 
¢ Mil-Std-883 C, level B screening and qualification available 
e Very low sensitivity to total dose radiation 


¢ Complete family of high pin count ceramic 
¢ DCFL and SCFL cells choice packages 


¢ High yield, 4 layer metal, VLSI process 
e Very low power dissipation 
¢ Customized megacell capability 


@ SCFL 


Inverter 


D Flip-flop 


2:1 Mux 
Select > Output 


@ DCFL 


D Flip-flop 


2:1 Mux 
Select > Output 


M3 STANDARD PRODUCTS 
DIGITAL TELECOM PRODUCTS 


NAME a FUN ae : 
VS8001/VS8002 12:1 Mux/1:12 Demux 1.25 Gb/s 52 pins ceramic LCC/LDCC 
VS8004/VS8005 4:1 Mux/1:4 Demux 2.5 Gb/s 28 pins ceramic LCC/LDCC 


VS8010 SONET 8:1 and 1:8 Mux & Demux 1.25 Gb/s 52 pins ceramic LCC/LDCC 
VS8011/VS8012 SONET 8:1 Mux/1:8 Demux 1.25 Gb/s 52 pins ceramic LCC/LDCC 


VS8021/VS8022 SONET 8:1 Mux/1:8 Demux 2.5 Gb/s 52 pins ceramic LCC/LDCC 


VSC864 64 x 64 Crosspoint switch 200 Mb/s 344 pins ceramic LDCC 
VSC7101 G-TAXI Data Communication Transmitter 1.25 Gb/s 28 pins ceramic LCC/LDCC 
VSC7102 G-TAXI Data Communication Receiver 1.25 Gb/s 28 pins ceramic LCC/LDCC 
VSC7103 G-TAXI Data Communication Multiplexer 1.25 Gb/s 132 pins MQUAD 
VSC7104 G-TAX| Data Communication Demultiplexer 1.25 Gb/s 132 pins MQUAD 


Evaluation boards available. 
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| DIGITAL ICs 


Wi STANDARD PRODUCTS 
DIVIDER PRODUCTS 


OPERATING |  INPL couTpuT =| PoweR | 
FREQUENCY — | DISSIPATION | ~ 
RANGE | (TYPICAL) | (TYPICA) | 


ee : (TYPICAL) es ee ee ee ee es 
CHD2073 DYNAMIC + 10 dBm 600 mW 


UNDER 
DIVIDER or DEVELOPMENT 
by 4 Flat Pack 
CHD2074 ° ® 


Power supplies : CHD2073: + 5 V, CHD2074: + 3V 


3.5 - 7.5 GHz 


Notes : - Low phase noise 
- Civil or military temperature range 
- Ceramic package or chip form 
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DIGITAL ICs 
Wi PACKAGE OUTLINES 


22 CERDIP 24 CERDIP 


22 Pin Ceramic DIP 24 Pin Ceramic DIP 


feo ee 
Ee TEE! 
Ae ee a? ed | ee ae 


22-pin leaded (400 mil) sidebraze dual in-line package 24-pin Leaded (400 mil) Sidebraze Dual In-Line Package (DIP) 


hom [ mn) [Ro [| 


"In (Min/Max) | item | mm (Min/Max) | In (Min/Max) 


In (Min/Max) item | mm (Min/Max) 


27.43/28.57 | _1.080/1.125 0.191 TYP 0.075 TYP A, 29970098 1.180.220 | G |  0.76/1.78 4 0.030/0.070 
9.65/10.54 | 0.380/0.415 10.16 REF 0.400 REF 8 9.65/10.54 0.380.415 | H | 10.16REF | (0.400 REF 
7.75/8.00 | 0.305/0.315 0.38/0.63 0.015/0.025 —¢ | 762/800 | 0.3000.315 | 1 | _0.380.63 0.015/0.025 
0.51/1.27 0.020/0.050 2.16/2.79 0.085/0.110 —D | osin2z7 | o02000s0 | J | 203805 | 0.080/0.420 
2.54 TYP 0.100 TYP 0.229/0.304 | 0.009/0.012 e | 2saTvp | o10oTve | K | 0.29030 | 0.000.012 _ 
a a 2.286/4.318 | 0.090/0.170 Fo, (1.14/1.65 0.045.065 L | 229/432 | 0.090/0.170 


a era 
Package: Ceramic (alumina); Heat sink: Copper-tungsten; Leads: Alloy 42 with gold plating 


28 LCC/LDCC 52 LCC/LDCC 


28 Pin Leaded and Leadless Ceramic Packages 
52 Pin Leaded and Leadless Ceramic Packages 


28 Pin Leaded Ceramic 
Package (LDCC) 52 Pin Leaded Ceramic 
Package (LDCC) 
A J Heat Sink 
{pe | | inane if -—e—] | 
acl eis 
| cnet Boo jE Meme —! 
Se eee Cena ART & 


item | mm (Min/Max) In (Min/Max) | Item | mm (Min/Max) In (Min/Max) 


mm (Min/Max) | In (Min/Max 
) 18.54/19.56 0.730/0.770 0.41/0.61 0.016/0.024 


tem | mm (Min/Max) | In (Min/Max) | Item 


11.18/11.68 | 0.440/0.460 0.406/0.610 4 0.016/0.024 1.02/1.52 0.0400.080 2032.79 S0nen 1410 
1.026/1.52 LL 0.040/0.060 1.91/2.16 | 0.075/0.085 1SAONESt |oe1eso | 0000.24 @ anaie bos 
9.65/10.16 |__0.320/0.330 0.09/0.24 0.003/0.009 15.24 TYP —————— 4.83508 0.190/0.200 
7.49/7.75 | 0.295/0.305 4.83/5.08 0.190/0.200 


0.050 TYP 
0.76/1.02 0.030/0.040 


16.94 TYP 0.667 TYP 
1.91/2.41 0.075/0.095 


29.46 TYP 1.160 TYP 
0.36/0.56 | 0.014/0.022 
1.75/1.90 0.069/0.075 


0.050 TYP 
0.76/1.02 0.030/0.040 
9.271TYP | 0.365 TYP 
1.778 TYP 0.070 TYP 


24.13 TYP 0.950 TYP 
0.014/0.022 


0.065/0.075 


Package: Ceramic (alumina); Heat sink: Copper-tungsten; Leads: Alloy 42 with gold plating 


28 Pin Leadless Ceramic 
Package (LCC) 


== 


52 Pin Leadless Ceramic 
Package (LCC) 


[—e—] 1 
Con 
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DIGITAL ICs 


WN PACKAGE OUTLINES 


132 LDCC 


132 Pin Ceramic LDCC (Top View) 


Heat Sink 
Side 


Package is 
Cavity Down 


149 PGA 


149 Pin Ceramic PGA (Top View) 
A 8 c oO F G N 
OR ORRO) © © © 
©©oO 0 © © © 
index pintr|©O © © © © oe © 
© © © © © 
(ORT OM OMEO) © 
© © ®e — © 
CMON = C) 
©e oe Package is © 
© © oO Cavity Down © 
© © @O © 
© ® oO © 
© © © © 
© © © 
© © © 
© 
A 
Tt 
H 
2 
Lo S$ fp E 


[mm (Mirvatex) | in (Mirvax) | tem | mm (Min/Max) | 


25.40 TYP 0.100 TYP 2.25/2.92 0.085/0.115 
1.490/1.520 SQ 27.40 TYP (Heatsink)| 1.08 TYP (Heatsink) 
| 0.41051 DIA | 0.016/0.020 DIA 0.38/0.63 0.015/0.025 
| 44ga9s | 1.14/1.40 (4 Pies) | 0.045/0.055 (4 Pics) 
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J* 


36 
A 


mm (Min/Max) 


In (Min/Max) In (Min/Max) 


23.75/24.51 | 0.935/0.965 0.09/0.22 0.004/0.008 
18.67/19.43 | 0.735/0.765 5.08/7.62 0.200/0.300 
0.64 TYP 0.025 TYP 0.15/0.26 0.006/0.010 
0.38/0.63 0.015/0.025 _ 1.91 TYP 0:075 TYP 


2.16/2.52 0.085/0.115 20.32 TYP 0.800 TYP 


* At package body 


164 LDCC 


164 Pin Ceramic LDCC (Top View) 


Heat Sink 
Side 
Package is 
Cavity Down 


DIGITAL ICs 
PACKAGE OUTLINES 


211 PGA 256 LDCC 


211 Pin Ceramic PGA (Top View) 256 Pin Ceramic LDCC (Top View) 


daa 


i 


u 


©OOOOO 


©ODOOO Ole 


Heat Sink 


Side —— 
Package is yl 


OOM) 
QO©OOODOOODODOODOOOO 


Package is 
Cavity Down 


i 


OR OMOMS) 
©OoO 


ae 
cai 


I 


Cc’ 


> 29 oo mA ODO FT & KF KF FE ZV DH € 


(OOM OROMOMO) 


36.57/37. 59 SQ 


rm 
aan) [no —— 
2.54 TYP 0.106 TYP 2.16/2.92 0.085/0.115 = 051 TYP 
42.42/43.69 1.670/1.720 27.4 REF (Heatsink) | 1.08 REF (Heatsink) : 
= 0.38/0.63 


0.016/0.020DIA_ | G | 0.38/0.63 0.015/0.025 = aE 
| —aasass —| —errunioe — |W | —tianan a weap [emenooes ard [ates emesons | F [ oon | 


344 LDCC 
132 MQUAD 


Mia i a ee fhe 


et eat att thay te 1 Aya Id [ aR: 
Om i i Tae Tc ill i 
4 20 cam) .025 TYP. a a “ ‘de A i HA He ia 


.020 (MIN.) NON-ACCUM 1_f ie Pate ss SeeeaNS¥C: SUNeus cab seWUeTe Per Maces: 26 


PTO N DOR Odd added uu UU dda a a 
UUM TU LU HU 


UU 


1.100 | 90 S= = 
+ .005 REF. == — 
1.080 == — 
+ .005 = == 
PUTTIN TTT 
£ PATE AA A A ASA RUE A AU A a 
.028 TYP. 
.940 REF. 
-140 + .003 1.080 + .005 
1.100 + .005 
SIDE VIEW BOTTOM VIEW 
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Wi PACKAGE OUTLINES 


4B 
aA, 
y 
Ww, 
v 
u 
an 
a 
p! 
nu! 
u 
t! 
K 
J 
i” 
@ 
& 
& 
o 
c 
8 
Aa 


DIGITAL ICs 


415 PPGA 


Cavity Side 
(Cavity Detail not Shown) 


.070 dia. clearance hole 
8 pics. for heatsink atlach 
and/or through PC board clamping 


(050 + 002 TYP 
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0.100 + .002 TYP. 
0.050 + .002 TYP 


557 PPGA 


Reference Pin 


a ee 


© CROROR ORO, 


ROROMOMOMONO OKO 

CRC RONONOMG 

=6,,0-0,6,0,.6 
ORORORO 


© 
© 
© 
© 
© 


O_O 
©_© 
©_© 
OO) 

© 


© 
© 
© 
© 


° 


©. @_© 


ao .0 


O_O 
©_© 


Cavity Side - 
(Cavity Detail 
Not Shown) 


ROMO 


Package is 


a 


({HEATS!NK) 


Section A-A 


VY Ae 4B AC AD AE AP 4G an 4s Am AL Aes am AP AR Al AY av ae 


© _O 


© 
© 
© 


©.9, ©.© 


ork 


© 


(OO) 


OX ©-0-@ 
x 


KO) 


© 
© 
© 
©_O© 


(CORO O MRC REC) 


© 
© 
© 
© 


(CROMOMKO) 


° 5 


©0900 


©_© 
(OKO) 
©_© 
©_© 


oe ROMO ROMS) 
©_©_0_©_© 

©_©_©.0_© 

CROMOMOMOM 

3 ORO RRO ROMS (0) 
© © © © 


0 
25% 
KO) 
30 
@ 


CRON Onc 5 

©,0,0 

©,05% 
©,0; 


© 


KO) 
OMOMO) 
@ 
ORONO 


©) 
O) 
@ 
© 
© 


© 


@ervreneaen-=~ 


LINEAR ICs 
Mi) TRANSIMPEDANCE AMPLIFIERS 


_ PART NUMBER : OUTPUT 
: SPECTRAL 3 rd ORDER | 
DENSITY 
MAX mA 
(pA/VHz) lpp Igg 


ATA 03010 FIC 1.8 typ (1) 
ATA 30011 D1C ; 10 (2) 
ATA 30011 FIC 10 (2) 
ATA 10011 FIC 6 


OUTPUT 
SPECTRAL | CURRENT OFFSET 
DENSITY Y VOLTAGE 
MAX Me 
(K ohms) (pA/VHz) sg ‘i 


ATA 00500 28 70 35 + 18 +2 Die 
ATA 12000 1.5 900 35 + 18 + 18 Die/S08 
ATA 06210 375 (5) +18 + 18 Die/S08 


Notes: (1) 1 MHz - 30 MHz; (2) 1 MHz - 1 GHz; (3) 1 MHz - 300 MHz; (4) 1 MHz - 100 MHz - (5) 1 MHz - 450 MHz - (6) 1 - 50 MHz 


M10 kHz - 3 GHz LASER DRIVER 


_ PARTNUMBER | PROPA- | BANDWITH REVERSE LARGE PEAK QUIERCENT 
: |__| GATION - 3dB ISOLATION | SIGNAL |MODULATION| SUPPLY 
on MIN : RISE AND | CURRENT od 
vila | FALL TIME MIN 


pes (ms) (mA) inl 
~ ALD 30011 F4C F4 
ALD 30011 D1C . Die 
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MICROWAVE ICs 
WIDEBAND AMPLIFIERS 


CHA 1074 
CHA 2029 


(1) at 1 dB compression gain. 


G8) NARROWBAND AMPLIFIERS 


CHA 2025 Die, T-PAK 
CHA 2001 Die, T-PAK 
CHA 1063 ) 85105 | Die, T-PAK TPS1 


(1) at 1 dB compression gain. 
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CHA 12000 10.95 950 
11.7 1700 


AKD 12000 | 10.95 950 
| 117 1700 
| AKD 12010 11.7 950 10.75 
12.2 1750 
AKD 12011 17 
12.5 
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LINEAR AND MICROWAVE ICs 
MM) PACKAGE OUTLINES 


TPS1 TPD1 


2 foils © 1,7 3 4 tols 0 1,7 *” 


F1 


, 18¢_ 30 
1" [4 Fa 


ew 
050 
e rT j—? 
3 aes po 
0s— 
4 \ Gam 


oe 160 SC 


| 005 
0602/010 tL 
Te he 
Case Bottom Must Be 925 2.003- 
RF Ground 
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| LINEAR AND MICROWAVE ICs 
aed PACKAGE OUTLINES 


1 
2 
3 
4 
$ 
6 
7 
8 
9 


_ 


a _ 
AYPUN- Oo 


0.390 


we ge By B- 


0.050|_ x 0.066 a | L core TYP. 
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GaAs DIGITAL 
FOUNDRIES 


GaAs DIGITAL FOUNDRIES 


MN SAGA08 DIGITAL FOUNDRY 


SAGA08 ENHANCEMENT/DEPLETION MESFET PROCESS 


gw Features 


¢ Enhancement/depletion GaAs process 
¢ VLSI complexity 

* Self-aligned active devices 

¢ 0.6 micron effective gate length 

¢ 4 inch diameter GaAs wafers 

¢ Sub-100 ps gate delays 

¢ Five interconnect levels 

¢ Extended temperature range operation 
¢ Radiation resistant 

¢ Mil 883C processing 


gw The SAGAOS8 process 


TCM offers a NMOS-like, planar process for the fabrication of 
digital and mixed analog-digital integrated circuits. The high yield 
and manufacturability of this approach has been established 
through volume shipment of VLSI complexity circuits for use in 
a wide array of applications. 


The SAGA0O8 process employs up to five levels of metallization 
requiring as little as thirteen mask levels to produce self-aligned 
MESFETs and diodes. The process has been specifically desi- 
gned for the implementation of VLSI circuits with over one mil- 
lion active devices. SAGAO8 is currently used by TCM to imple- 
ment standard and semi-custom products including the TGAII 
Series of gate arrays. 


The use of a tungsten-based refractory metal for gates and local 
interconnects ensures stability during high temperature proces- 
sing. As in VLSI silicon processing, an aluminium alloy is used 
for the four levels of global interconnects. Dry etching of metals 
and dielectrics is used throughout in order to maximize yields. 


 SCFL (*) 


: FO. | DELAY | 


[tr | 100 | 1556 [sn] 2 mW 
[—aFinten | 20 | 1656 [Pn 4 mW 


2:1 Mux mee, 


Select > Output 


70 ps/mm 


i DCFL (*) 


2:1 Mux 
Select > Output 


(*) SCFL: Source Coupled FET Logic 
DCFL: Direct Coupled FET Logic 


The parameters shown above are provided as a quick reference 
to the performance of two commonly used logic families imple- 
mented using TCM's process. The data reflects the fact that the 
choice of logic depends heavily on the circuit, or portion of a cir- 
cuit, being produced (more than one logic type may be mixed 
in a given design). 


SAGA08 PROCESS 


Passivation 


KG 


N Dielectric RX QQ 
LLLLEE 7 a 


ry, Metal 11 Dielectric ty, 
As 
Wh, 
yf / 
Self-aligned, MESFET h Ohmic 
refractory Cross-section Implant 
metal gate 
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y GaAs DIGITAL FOUNDRIES 
MB SAGAO8 DIGITAL FOUNDRY 


SAGA08 ENHANCEMENT/DEPLETION MESFET PROCESS 


= Customer support 


TCM offers the designer an array of design tools and support 
services developed specifically for custom designs. These tools 
and services have been assembled to provide a designer with 
a high degree of confidence to implement high performance cir- 
Cuits which will function correctly the first time. 


Before any instruction or design has begun, a joint review of the 
customer's requirements is performed and a TCM project mana- 
ger is assigned to support and track each foundry program. This 
project manager is provided to insure timely response to a cus- 
tomer’s needs during the program and to report the status of 
the customer's wafers at any time during the fabrication cycle. 


The TCM Foundry Design Manual, a publication which is relea- 
sed to the customer on a non-disclosure basis, provides a road 
map through the design and fabrication process. This manual, 
when combined with the design training course offered by TCM 
provides a comprehensive method by which designers can fami- 
liarize themselves with the process, rules, aids, and tools, as well 
as specific examples of TCM's digital GaAs IC design process. 


The guide provides complete instructions for designing custom 
cells compatible with the TCM standard cell library. In addition, 
it contains information on testing and packaging, including test 
vector formats and assembly/build diagrams for the entire line 
of TCM high-speed packages. 


TCM supports the HSPICE* circuit simulator for use in full cus- 
tom design projects. HSPICE is one of the most popular com- 
mercially available simulators and is characterized by excellent 
convergence and pre-and-post-processing facilities. TCM used 
model reflects the characteristics of MESFETs fabricated in the 
SAGA08 process. The temperature dependent model includes 
backgating, short and narrow channel effects, and velocity 
saturation. 


Parameter files that represent device performance shifts due to 
process variations are supplied by TCM for use with the HSPICE 
simulator. With the aid of HSPICE, the designer can simulate cir- 
cuit performance over all process corners, thereby simplifying 
performance/yield trade-offs. 


Several other software tools are also provided, including ECAD- 
compatible files for physical layout design rule checking, electri- 
cal design rule checking, and layout-vs-schematic checking. 


Design consultation with TCM senior circuit designers is inclu- 
ded as part of the standard foundry program package, and an 
optional classroom course is offered for in-depth review of the 
design, testing, and packaging of VLSI GaAs circuits. Use of 
TCM's design center is also optionally available. Final design 
results can be submitted in the form of GDS II or CIF-format 
tapes. 
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gw Optional services 


Assembly and testing are provided as customer options. This 
includes functional and critical path testing at both the wafer and 
for level packaged parts. TCM has a full complement of IC test 
equipment including a Teradyne J971 high pin count IC and 
memory tester. The J971 can accomodate up to 512 |/O signals 
with a maximum data rate of 100 MHz. The edge placement 
accuracy on both inputs and outputs is + 225 psec. The J971 
has also a built-in memory tester and is supporting scan test 
methodology. More detailed specifications of its capabilities are 
available upon requests. 


Assembly and packaging services are available. Ceramic chip car- 
riers, DIPs, and pin grid arrays capable of supporting edge rates 
of 150 ps are the standard package forms; custom package deve- 
lopment will be considered as a special quote. TCM can provide 
Mil 883 compliant chips to customer specifications. 


* HSPICE is a product of Meta-Software. 


GaAs DIGITAL FOUNDRIES 
ll SAGA08 DIGITAL FOUNDRY 


TECHNICAL FLOW CHART 


BOTH CUSTOMER 
| Joint Review of Requirements 
and Process Compatibility 
Assign Assign 
Program Manager Program Manager 


Design Guide oo 
Joint Milestone Development 


Optional Classroo 
Instruction 


HSPICE Compatible Design, 
GaAs MESFET 


Parameter Set Layout, 
Simulate, 


Optional DRC, ERC and Verify 
and LVS Software Circuits 


Technical 
Assistance 


Tape Production 


Mask Production 


Wafer Fabrication 


Wafer Process 
Control Test 


J - . 
em nae Finished Circuits 
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GaAs DIGITAL FOUNDRIES 
Hl DIGITAL GaAs MULTIPROJECT PROTOTYPING SERVICE 


Thomson Composants Microondes is offering a digital prototyping service in 0.8 ym SAGA (Self Aligned Gallium Arsenide) through 
CMP, a national chip fabrication service created in 1981 by the CNRS, the CEA and CNET. 


The service is proposed through CMP at the cost of 2700 FF/mm? exclusive of taxes and duties and subject to export regulations, 
and is available to support universities, research laboratories and companies. The service facilitates the development of innovative 
products between research institutes and industry. 


The basic service provided by CMP is the delivery of twenty circuits, including five packaged parts from a GDSII description. Design 
rules are available against signed non disclosure agreements. 


The SAGA process, already implemented at Thomson Composants Microondes’ plant in Grenoble, France, includes enhancement/deple- 
tion GaAs MESFET and three layers of conventional aluminium interconnect. The GaAs performance and silicon MOS manufacturing 
techniques optimize yields, product speed/power/integration for new performance standards at prices equal to high performance sili- 
con bipolar products. In addition it offers equal price and better performance ratios to BiCMOS products. 


Thomson Composants Microondes (TCM) has a recognized expertise in the design and development of GaAs devices, with today 
more than 200 completed projects. Under the licencing agreement signed with Vitesse Semiconductor Corporation (VSC) in October 
1990, TCM is second source for the Fury™ gate array and VCB50K standard cell families, with an option on all products. The TCM 
manufacturing facility at Saint-Egréve is the first European GaAs 4 inch production line. The current capacity of 6,000 wafers annually 
can be increased to 20,000. 


CMP offers multiprojects chips in CMOS and bipolar technology down to 1.2 um. CMP has already served over 60 institutions in twenty 


countries, with more than 1,000 projects prototyped, and 10 interfaced semiconductor houses. Recently CMP introduced a MCM 
prototyping service. 
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GaAs MICROWAVE 
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GaAs MICROWAVE FOUNDRIES 
I) STANDARD MICROWAVE FOUNDRIES 


CESS Te eg 


Power (1 dB gain compr.) 


0.5 W/imm 


Associated gain 8 dB @ 12 GHz 10 dB @ 6 GHz 


Wafer stepper Wafer stepper 


[wssetove «|= OR TwewoR | 
Prove Baineme fd 
Yes 


Weer size eee eee eee eee 
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The BASIC FOUNDRY service includes: 


- delivery of a fully documented design manual (electrical models, 
layout rules, technology, test pattern and acceptance criteria); 


- delivery of a set of files and associated documentation for 
EESOF or HEWLETT-PACKARD workstations. 


- delivery of the layout cell library (GDS II tape); 


- processing of the customer’s layout, mask generation, wafer 
processing; 


- delivery of two processed 3” wafers (minimum order) with PCM 
probing. 


| GaAs MICROWAVE FOUNDRIES 


In addition, THOMSON COMPOSANTS MICROONDES offers a 
range of optional services: 


- design seminar (3-day intensive course); 

- engineering support; 

- on-wafer testing/sorting (DC or microwave); 
- wafer dicing; 

- chip packaging/assembly; 

- special environment tests. 


BS THE MMIC MULTIPROJECT PROTOTYPING SERVICE 


¢ Enables up to 12 customers to share the same reticle and wafer. 

e Available for LNO5 or HP0O7 process. 

¢ Two training sessions per year and per process. 

¢ Supported on EESOF/ACADEMY and HP/HFDS workstations. 

¢ Low cost course including a 3 day training course, a design kit, 
RF tested chips and chips on carriers. 


4. THOMSON COMPOSANTS MICROONDES 


51 


THOMSON COMPOSANTS MICROONDES is also ready to 
design MMICs to customer specifications, which enables custo- 
mers to take advantage of TCM design experience, based on 
more than 200 projects. 


GaAs MICROWAVE FOUNDRIES 
Mi THE MANUFACTURING PROCESS 


Figure 1 shows a cross-section of the GaAs MESFET structure 
which includes the base of the transistor: the monocrystalline 
GaAs substrate, which should be as non-conducting as possi- 
ble, is naturally semi-insulating. 


Active layers, n and n+ types, are created by ion implantation 
starting on the upper side. 


Placed on either side on this surface are source and drain ohmic 
contacts made of a gold-germanium-nickel alloy; in the middle 
is the titanium-platinium-gold gate: it is this metallic compound 
which give its name to the Field Effect Transistor for “MEtal 
Semiconductor Field Effect Transistor” (MESFET). 


Figure 2 


¢ Semi-insulating GaAs substrates 
¢ Implantation of Si+, n-n+ 

¢ Stepper lithography 

¢ E-beam direct writing of gates 


¢ Evaporation by electron gun, lift-off technique 
- AuGeNi ohmic contacts 
- Gates, thickening of gates, first and second inter- 
connection level in AuGeNi 


- Electrolytic Au air bridges 
- Electrolytic Au metalization on back side 


¢ MIM passivation and capacity in S:, N, 
e Air bridge crossover contacts 

e Wafer thinning down to 100 ym 

e Via holes 

e In-line DC and RF tests 


Figure 3 illustrates the sequence of the technological process. 


The first stage of the process is the deposit of a thin Si, N, layer 
obtained by sputtering. The first level of masking is the prea- 
lignment level (mask 1) allowing localization of active zones obtai- 
ned by ion implantation (mask 2). The activation of donors is 
obtained by thermal annealing. The activation ratio is superior 
to 90%. The AuGeNi ohmic contacts are then deposited (mask 
3) and alloyed, with maximum resistance values of obtained con- 
tacts being inferior to 0.3 2.mm. FET gates are next defined by 
electronic writing (level 4). 


Before the TiPtAu metallic deposit, the channel is recessed in 
order to remove the n* layer and to adjust the channel current. 
Mask 4 allows the gate pads to be recharged, the first level of 
metallization and the lower electrode of capacitors. 


A passivation level (Si; N4) protects the active zones of transis- 
tors and forms the dielectric of capacitors. The dielectric is then 
etched (mask 5) to realize the openings for contact recovery. The 
following level (mask 6) is a deposit of tantalum nitride (TaN) to 
make metallic resistors. The remaining steps involve intercon- 
nections to realize inductors, and the upper electrodes of capa- 
citors with a TiPtAu level of thick metalization (mask 7). 
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GaAs Semi-insulating Substrate 


Transistor channel lengthes available are in the 0.5 to 0.7 um 
range, normal width is around 200 ym. 


Pillars (mask 8) and bridges, made of electrolytic gold (mask 9), 
will make the final connections between components of the 
Circuit. 


After thinning the wafer down to 100 um, via holes are defined 
(mask 10) and GaAs is etched by RIE. The back side of the wafer 
is finally metallized with thick electrolytic gold layer. 


2. Active Zones 


3. Ohmic Contacts 


4. Gate 


5. Gate Thickening 
first level of 
Metalization 


6. Si,N, Deposition 
Dielectric Opening 


7. Metallic Resistors 


8. Second level of 
Metalization 
7) 9 & 10. Pillars & 
Air Bri 
Spiral Inductor Metallic MIM 
connected by Air Bridge Resisto Capacitor 
peg FET ny 
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ADC20010 
AFC378 
AFC500 
AH108 
AH110 
AH111 
AH112 
AH113 
AH152 
AH153 
AH154 
AH155 
AH156 
AH157 
AH160 
AH161 
AH162 
AH163 
AH164 
AH165 
AH166 
AH167 
AH168 
AH169 
AH202 
AH203 
AH204 
AH205 
AH206 
AH207 
AH208 
AH209 
AH210 
AH212 
AH213 
AH214 
AH215 
AH216 
AH217 
AH218 
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AKD12000 
AKD12010 
AKD12011 
ALD30011D1C 
ALD30011F4C 
APX378 
ATA00500 
ATA10011F1C 
ATA12000 
ATA01500 
ATA030*0F1C 
ATA06210 
ATA30011D1C 
ATA30011F1C 
CHA1027 
CHA1051 
CHA1063 
CHA1074 
CHA2001 
CHA2025 
CHA2029 
CHA5005 
CHA12000 
CHD2073 
CHD2074 
DH378 


EC1840 

EC2623 

EC4711 

EC4790 

EC5724 

GR1120.01 
GR1120.02 
GR1120.03 
GR1121.01 
GR1121.02 
GR1121.03 
GR1122.01 
GR1122.02 
GR1122.03 
GR1320.01 
GR1320.02 
GR1320.03 
GR1321.01 
GR1321.02 
GR1321.03 
GR1322.01 
GR1322.02 
GR1322.03 
GR2120.01 
GR2121.01 
GR2122.01 
GR2320.01 


GR2321.01 
GR2322.01 
GR3110.01 
GR3111.01 
GR3112.01 
GR3310.01 
GR3311.01 
GR3312.01 
GR4110.01 
GR4111.01 
GR4112.01 
GR4310.01 
GR4311.01 
GR4312.01 
GR5110.01 
GR5111.01 
GR5112.01 
GR5310.01 
GR5311.01 
GR5312.01 
GV1411.01 
GV1415.01 
GV2311.01 
GV2315.01 
GV2411.01 
GV2415.01 
GV3311.01 
GV3315.01 
GV3411.01 
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PRODUCT INDEX (continued) 


GV3415.01 
GV4311.01 
GV4311.02 
GV4315.01 
GV4315.02 
GW2311.01 
GW2315.01 
GW3311.01 
GW3315.01 


GW4311.01 — 


GW4315.01 
GY1311.01 
GY1311.02 
GY2311.01 
GY2311.02 
GY2312.01 
GY2312.02 
GY2315.01 
GY4315.02 
TC2623 
TC2827 
TC4711 
TC4731 
TC5735 
TC9302 
TC9303 
TC9311 
TC9312 
TCB50K 


TGAII3K 
TGAII5K 
TGAII10K 
TGAII15K 
TGAII20K8R 
TGAII30K 
VGFX20K 
VGFX40K 
VGFX100K 
VGFX200K 
VGFX350K 
VS8001 
VS8002 
VS8004 
VS8005 
VS8010 
VS8011 
VS8012 
VS8021 
VS8022 
VSC864 
VSC7101 
VSC7102 
VSC7103 
VSC7104 


BE agreement between THOMSON COMPOSANTS MICROONDES 
and ANADIGICS INC. - MARCH 90 


THOMSON COMPOSANTS MICROONDES (TCM) and ANADIGICS INC. of Warren, NJ, have signed an exclusive European Sales 
and Marketing agreement. 

TCM, a unit of THOMSON-CSF, is specialized in designing and manufacturing Microwave Monolithic Integrated Circuits (MMIC) 
based on gallium arsenide (GaAs) for specialized applications. 


ANADIGICS is a leading designer and manufacturer of Microwave Integrated Circuits for consumer applications (satellite 
receivers, etc.). 


This exclusive agreement designates TCM as the sole representative and only supplier of ANADIGICS products in Europe. 
Those products concern high-volume markets: Direct Broadcast Satellite equipment, Cable Television, etc. 


TCM and ANADIGICS also have a second source agreement for the DBS downconverter MMIC. The CHA12000 from TCM, 
manufactured in Orsay plant, France, is pin to pin and electrically compatible with ANADIGICS AKD 12000. 


Subordinate agreements will subsequently be added to the commercial agreement. 


The GaAs Technology used by ANADIGICS is D-mode MESFET Technology, 0.5 micron channel length, direct implantation. 
Standard FET transistors have 24GHz Fy as well as outstanding noise characteristics. The process is optimized in order to obtain 
high-performance MMICs. 


ANADIGICS products marketed by TCM include: 
- AGC Transimpedance Amplifier 150MHz 

- AGC Transimpedance Amplifier 250MHz 

- Transimpedance Amplifier (Fiber optic) 2.5GHz 
- DBS Ku-Band down converter 

- Laser Driver 10MHz - 3GHz 

- and other components. 
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BE agreement between THOMSON COMPOSANTS MICROONDES 
and VITESSE - MARCH 90 


VITESSE SEMICONDUCTOR CORPORATION and THOMSON COMPOSANTS MICROONDES (TCM), a fully owned subsidiary of 
THOMSON-CSF announced today the completion of a comprehensive agreement in the field of GaAs components. 
Simultaneously, THOMSON-CSF through its THOMSON-CSF VENTURES subsidiary has made an equity investment in VITESSE. 
The agreement between TCM and VITESSE covers marketing, second source and product license and provides VITESSE with 
foundry capability at a new THOMSON-CSF facility in Grenoble, France. Under the marketing agreement, TCM will have 
exclusive distribution rights for all VITESSE products in Western Europe. Under the license agreement, TCM has an option to 
second source all VITESSE products. TCM is full second source of VITESSE FURY series and VCB50K through its TGAII series 
and TCB50K ASIC product lines, manufactured in St-Egréve plant, France. 


The foundry agreement will provide VITESSE with the capacity to expand its manufacturing potential for its current and future 
customers by using TCM manufacturing facilities and, through the license agreement, VITESSE will for the first time have a fully 
qualified second source for all its products. 


TCM has been for many years involved in the design and development of microwave GaAs devices for Defense applications 
and has acquired a recognized expertise in that field. This agreement provides TCM with new digital GaAs products and an 
established digital GaAs manufacturing process which complements the microwave GaAs MMIC developed by THOMSON-CSF 
R&D and gives TCM a unique product portfolio in Europe to serve a broader customer base. 


VITESSE Semiconductor Corporation is the world’s leading supplier of digital gallium arsenide integrated circuits. The company 
was founded in 1984 to develop, manufacture and market cost effective VLS! GaAs IC’s. Using a proprietary GaAs process 
incorporating proven silicon manufacturing technology, VITESSE supplies a broad family of ASIC, standard logic and RAM 
products to the computer, telecommunications, equipment and defense electronics markets. The company is headquartered in 
Camarillo, California, forty miles north of Los Angeles. 


FURY and VITESSE are trademarks of VITESSE SEMICONDUCTOR CORPORATION. 
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| INTERNATIONAL SALES NETWORK 


WORLDWIDE AGENTS 


France 


THOMSON COMPOSANTS MICROONDES (TCM) 


Route départementale 128 
BP 46 

91401 ORSAY CEDEX 
Tel. 33 (1) 60.19.70.70 

Fax 33 (1) 60.19.71.40 

Tix THOM 616780 F 


Italy 


THOMSON COMPONENTI S.p.A. 
Via Sergio 1, 32 

00165 ROMA 

Tel. 39 (06) 639 02 48 - 638 14 58 
Fax 39 (06) 639 02 07 

Tlx 620683 THOMTE | 


USA 


THOMSON COMPONENTS AND TUBES 


CORPORATION 

40 G Commerce Way 
TOTOWA, NJ 07511 
Tel. 1 (201) 812-9000 
Fax 1 (201) 812-9050 
Tix TWX (710) 9877901 


Germany 


THOMSON BAUELEMENTE GmbH 
Perchtinger Strasse 3 

D-8000 MUNCHEN 70 

Tel. 49 (089) 78 79-0 

Fax 49 (089) 78 79-145 

Tix 5 22 916 CSF D 


Sweden 


THOMSON COMPONENTS AB 
Radiovagen 1A - P.O. Box 631 
S-135 26 TYRESO 

Tel. 46 (08) 742 02 10 

Fax 46 (08) 742 80 20 
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India 


THOMSON TUBES ELECTRONIQUES 
M 26 Commercial Complex 

Greater Kailash 

Part Il 

NEW DELHI 110048 

Tel. 91 (11) 644 78 83 

Fax 91 (11) 645 33 57 

TIx 31.71.443 BCS IN 


UK 


THOMSON ELECTRONIC COMPONENTS Ltd 
Unit 4, Cartel Business Centre 

Stroudley Road 

BASINGSTOKE, Hants RG 24 OUG 

Tel. 44 (0256) 84 33 23 

Fax 44 (0256) 84 29 70 

Tix 858121 TECLUK G 


INTERNATIONAL SALES NETWORK 


WORLDWIDE DISTRIBUTORS AND REPRESENTATIVES 


France 


RTF DIFFUSION 

79, rue Pierre-Sémard - BP 90 
92320 CHATILLON 

Tel. 33 (1) 49.65.26.26 

Fax 33 (1). 49.65.26.49 


Germany 


ATLANTIK ELEKTRONIK 
Fraunhoferstrasse 11a 
8033 MARTINSRIED 
Tel. 49 (089) 857.0000 
Fax 49 (089) 857.3702 


Hong Kong 


KENRA TRADING Co. Ltd 
Block E, 15/F., 

Golden Bear Industrial Centre 
66-82 Chaiwan Kok Street 
Tsuen Wan New Territories 
HONG KONG 

Tel. (852) 414.42.41 

Fax (852) 413.60.78 


Japan 

CHRONIX Inc. 

Kotobuki Bldg. 

7-9-6 Nishishinjuku Shinjuku-ku 
TOKYO 160 

Tel. (81) 3.371.5711 

Fax (81) 3.371.5738 


Turkey 


AMBIT ELECTRONICS Ltd 
5 Polemiston Str. 

16452 ARGYROPOULIS 
ATHENS 

Tel (30.1) 99.50.152 

Fax (30.1) 99.12.673 


France 


MB ELECTRONIQUE 
606, rue Fourny 

BP 31 - ZI Centre 
78533 BUC CEDEX 
Tel. 33 (1) 39.56.81.31 
Fax 33 (1) 39.56.53.44 


Germany 


ATLANTIK ELEKTRONIK 
Steindamm 39 

2000 HAMBURG 1 

Tel. 49 (040) 24.10.72 
Fax 49 (040) 24.10.74 


India 


THOMSON TUBES ELECTRONIQUES 
M-26 Commercial Complex 
Greater Kailash || 

NEW DELHI - 110 048 

Tel (91.11) 644.78.83 

Fax (91.11) 645.33.57 


Norway 
Sweden - Finland 


JAKOB HATTELAND AS 
5578 NEDRE VATS 
NORWAY 

Tel. (04) 76.30.00 

Fax (04) 76.53.39 


UK 


HAWKE COMPONENTS Ltd 
26 Campbell Court, Bramley 
Nr. Basingstoke, Hampshire 
RG26 5EG 

Tel. 44 (0256) 880 800 

Fax 44 (0256) 880 325 
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Austria 


THOMAS NEUROTH 
Hietzinger Hauptstrasse 22/A/2 
1130 WIEN 


Tél. (1) 82.56.45 


Fax (1) 82.84.920 


Germany 


TRICOM MIKROWELLEN 
Gute Anger 3 

8050 FREISING 

Tel. (08161) 860.66 

Fax (0861) 860.70 


India 


THOMSON TUBES ELECTRONIQUES 
P.O. Box n° 8043 

BANGALORE 80 

Tel. (91.812) 34.22.08 

Fax (91.812) 34.12.37 


South Korea 


SOLEXON TECHNOLOGY 
CORPORATION 

4th/Fl, Eunsang Bldg 

183-5, Poi-Dong Kangnam-Ku 
SEOUL 

Tel. 82 (02) 578.0727, 0728 
Fax 82 (02) 578.07.29 


UK 

WESSEX ELECTRONICS 
114-116 North street 
Downed, BRISTOL BS16 5SE 
Tel. 44 (0272) 571.404 

Fax 44 (0272) 573.843 


58 


Denmark 


C-88 AS 

101 Kokkedal Industripark 
2980 KOKKEDAL 

Tel. 45 (042) 24.48.88 
Fax 45 (042) 24.48.89 


Greece 


AMBIT ELECTRONICS Ltd 
5 Polemiston Str. 

16452 ARGYROPOULIS 
ATHENS 

Tel. (30.1) 99.50.152 

Fax (30.1) 99.12.673 


Italy 


EMO ELETTRONICA 
MICRO-ONDE S.p.A 

Via Guido Rossa 20 

20040 COMATE d’ADDA (MI) 
Tel. 39 (02) 60.60.343 

Fax 39 (02) 60.60.344 


Spain 

VENCO ELECTRONICA SA 
Carretera Del Mig 75 
08907 L'HOSPITALET 

DE LLOBREGAT 
BARCELONA (ESPANA) 
Tel. 34 (093) 263.33.54 
Fax 34 (093) 263.33.23 


AUTHORIZED DESIGN CENTRES NETWORK 
- 


France France France 

CMP/EUROCHIP CETIA MISIL 

46, avenue Félix Viallet 150, rue Marcellin Berthelot 2, rue de la Couture - SILIC 301 
38031 GRENOBLE Cedex Z| Toulon Est 94588 RUNGIS Cedex 

Tel. (33) 76.57.48.04 BP 244 Tel. 33 (1) 45.60.00.21 

Fax (33) 76.47.38.14 83078 TOULON Cedex 9 Fax 33 (1) 45.60.01.86 

(for multiproject only) Tel. 33 (1) 94.08.80.00 


Fax 33 (1) 94.08.80.01 


Greece Norway UK 

AMBIT ELECTRONICS Ltd NORDIC VLSI as WOLFSON MICROELECTRONICS Ltd 
5, Polemiston Street PO BOX 79 : Lutton Court, 20, Bernard Terrace 
16452 ARGYROPOULIS Ovre Flatasvei 4D EDINBURGH EH8 9 NX 

ATHENS N-709 FLATASEN Tel. 44 (031) 667 9386 

Tel. (30.1) 99.50.152 Tel. (47) 7 98 62 11 Fax 44 (031) 667 5176 

Fax (30.1) 99.12.673 Fax (47) 7 98 60 05 


THOMSON COMPOSANTS MICROONDES (TCM) reserves the right to make changes to the products contained in this short-form catalogue. 
Consequently, contact TCM for the latest available specifications and performance data. 

Information in this short-form catalogue is believed to be accurate and reliable, no responsibility is assumed by THOMSON COMPOSANTS MICROONDES 
for its use. 

1992 THOMSON COMPOSANTS MICROONDES 

All Rights reserved. 
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RYSTON Electronics 


Route départementale 128 

BP 46 | 
91401 ORSAY CEDEX - FRANCE | 
Phone (33.1) 60.19.70.70 | 
Fax (33.1) 60.19.71.40 
Telex THOM 616780 F 
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